A point mutation (G574A) in the chemokine receptor CXCR4 detected in human cancer cells enhances migration.
The chemokine receptor CXCR4 is widely expressed in human cancers and regulates cell invasion, proliferation and survival. Because mutations in the CXCR4 gene could regulate its function we sequenced the coding region of the CXCR4 gene in 18 human melanoma and 3 human colon carcinoma cell lines. The same somatic point mutation (G574A; V160I) in the fourth transmembrane region of CXCR4 was detected in one colon cancer cell line (PD) and one melanoma cell line (LB). CXCR4 was expressed and functional in both PD and LB cells, PD and LB cells migrated specifically toward the receptor ligand, CXCL12 and P-Erk was specifically induced by CXCL12. To give insight into the function of the mutant CXCR4 receptor, human A431, epidermoid carcinoma cells, were stably transfected with both mutant and wild type CXCR4. In vitro, A431 cells harboring CXCR4(G574A) migrated specifically toward CXCL12 and CXCL12 induced ERK phosphorylation. Interestingly, in vivo studies showed that the growth of A431 tumors harboring CXCR4(G574A) was delayed compared to those harboring WT CXCR4. As expected, treatment with AMD3100, a specific CXCR4 inhibitor, reduced the in vivo growth of CXCR4(G574A) tumor b(G574A) but surprisingly, increased the growth of CXCR4(G574A) A431 cells. This is the first report of a spontaneously occurring, functionally active CXCR4 mutation in human cancer cells. While the mutation impairs cell growth in vivo, the CXCR4 inhibitor, AMD3100, stimulated the growth of cells harboring CXCR4(G574A).